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1
IN-VEHICLE INFORMATION TERMINAL

TECHNICAL FIELD

The present invention relates to an in-vehicle information
terminal which is capable of communicating with communi-
cation terminals, and more particularly, relates to an in-ve-
hicle information terminal which is capable of appropriately
controlling a display unit mounted on a vehicle.

BACKGROUND ART

Devices such as a display device for a driver and an RSE
(Rear Seat Entertainment) display device for a rear seat pas-
senger are known as in-vehicle devices mounted on a vehicle
such as a car. Further, in recent years, an in-vehicle informa-
tion terminal which communicates with communication ter-
minals in a vehicle using wired connection such as cables or
wireless connection such as Bluetooth (registered trademark)
is proposed as one of in-vehicle devices (e.g., Patent Docu-
ments 1 and 2).

PRIOR ART DOCUMENT
Patent Document

Patent Document 1: Japanese Patent Application Laid-
Open No. 2012-27070

Patent Document 2: Japanese Patent Application Laid-
Open No. 2011-228828

SUMMARY OF INVENTION
Problems to be Solved by the Invention

Conventionally, an RSE display device for a rear seat pas-
senger is configured only to display substantially the same
contents as those of a display device for a driver. Therefore,
when, for example, a communication terminal of a rear seat
passenger set to amanner mode receives an incoming call, the
incoming call cannot be individually displayed on the RSE
display device which is browsed by the rear seat passenger.

Therefore, the present invention has been made in view of
the above problem. An object thereof is to provide a technique
which can display appropriate information on a passenger
display unit used for a passenger other than a driver.

Means for Solving the Problems

An in-vehicle information terminal according to the
present invention is an in-vehicle information terminal which
is capable of communicating with a communication terminal,
the in-vehicle information terminal including: an in-vehicle
device interface which is capable of communicating with an
in-vehicle device having a passenger display unit used for a
passenger other than a driver, and which is capable of obtain-
ing terminal position information indicating a position of the
communication terminal in a vehicle; and a controller which
associates the passenger display unit and the communication
terminal with each other, based on pre-registered display unit
position information indicating a position of the passenger
display unit in the vehicle, and the terminal position informa-
tion obtained by the in-vehicle device interface.

Effects of the Invention

The present invention is capable of associating a passenger
display unit and a communication terminal. Consequently, it
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2

is possible to display appropriate information on the passen-
ger display unit associated with the communication terminal
of the passenger other than the driver, in association with an
operation performed on the communication terminal thereof.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram illustrating a configuration of an
in-vehicle system according to an embodiment.

FIG. 2 is a top view illustrating an arrangement example of
an in-vehicle information terminal and an in-vehicle device
according to the embodiment.

FIG. 3 is a flowchart illustrating an operation of the in-
vehicle system according to the embodiment.

FIG. 4 is a flowchart illustrating an operation of the in-
vehicle system according to the embodiment.

FIG. 5 is a view illustrating an association relationship
generated by the in-vehicle information terminal according to
the embodiment.

FIG. 6 is a flowchart illustrating an operation of the in-
vehicle system according to the embodiment.

FIG. 7 is a view illustrating a display example of the in-
vehicle system according to the embodiment.

FIG. 8 is a top view illustrating another arrangement
example of the in-vehicle information terminal and the in-
vehicle device according to the embodiment.

FIG. 9 is a flowchart illustrating an operation of an in-
vehicle system according to a modified example 1.

FIGS. 10A to 10C are views illustrating a display example
of'the in-vehicle system according to the modified example 1.

FIGS. 11A to 11C are views illustrating a display example
of'the in-vehicle system according to the modified example 1.

FIG. 12 is a block diagram illustrating part of a configura-
tion of an in-vehicle system according to a modified example
2.

DESCRIPTION OF EMBODIMENTS
Embodiment

FIG. 1 is a block diagram illustrating a configuration of an
in-vehicle system which includes an in-vehicle information
terminal 1 and a plurality of in-vehicle devices according to
the embodiment of the present invention. FIG. 2 is a top view
illustrating an arrangement example of the in-vehicle infor-
mation terminal 1 and a plurality of in-vehicle devices
mounted on a vehicle 81. The in-vehicle information terminal
1 is included in head units such as a car navigation device and
aPND (Portable Navigation Device) arranged in a DIN space
in a center of a dashboard of the vehicle 81. The description
will be made below assuming that the in-vehicle information
terminal 1 is included in a car navigation device.

The in-vehicle information terminal 1 includes a commu-
nication terminal interface (hereinafter, “interface” is abbre-
viated as “I/F’) 11, a GUI I/F 12, an audio signal I/F 13, an
in-vehicle LAN I/F 14, a handsfree (hereinafter, “handsfree”
is abbreviated as “H/F”’) I/F 15, a storage 16 which stores
various pieces of information and a controller 17 which per-
forms overall control of these components.

The communication terminal I/F 11 can communicate with
communication terminals 21a, 215, and 21¢ such as mobile
telephones and smartphones by wired connection such as
cables and wireless connection such as WiFi and Bluetooth
(registered trademark). That is, the in-vehicle information
terminal 1 can communicate with the communication termi-
nals 21ato 21c¢. The description will be made below assuming
that, as illustrated in FIG. 2, the communication terminal 21a
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is a communication terminal of a rear seat passenger, posi-
tioned at a rear seat A at the back of a driver seat, the com-
munication terminal 215 is a communication terminal of a
rear seat passenger, positioned at a rear seat B at the back of
a passenger seat, and the communication terminal 21c¢ is a
communication terminal of the driver, placed on a cradle 81a
near the driver seat.

The GUII/F 12, the audio signal I/F 13, the in-vehicle LAN
I/F 14, and the H/F I/F 15 among components of the in-
vehicle information terminal 1 form an in-vehicle device I/F
26. This in-vehicle device I/F 26 can communicate with a
plurality ofin-vehicle devices using wired connection such as
cables and wireless connection such as WiFi or Bluetooth
(registered trademark).

As illustrated in FIG. 2, the plurality of in-vehicle devices
described herein includes a touch panel 41 and an AV source
device group 43 which are provided in the center of a dash-
board of the vehicle 81, a plurality of (four herein) speakers
42a,42b, 42¢, and 42d which are provided on side portions of
the vehicle 81, an RSE (Rear Seat Entertainment) controller
444 and an RSE monitor 45 which are provided to a head rest
of the driver seat, an RSE controller 445 and an RSE monitor
45b which are provided to a head rest of the passenger seat,
RSE speakers 46a and 465 which are provided at the back of
the rear seats A and B, and a H/F microphone 47 and a H/F
speaker 48 which are provided near the driver seat.

Returning to FIG. 1, the in-vehicle device I/F 26 configured
as above inputs and outputs (transmits and receives) various
pieces of information (signals) between the controller 17 and
aplurality of in-vehicle devices. Consequently, the controller
17 can perform overall control of a plurality of in-vehicle
devices. Next, each component of the in-vehicle device I/F 26
and each of the plurality of in-vehicle devices will be
described in detail.

The GUI I/F 12 is communicably connected with the touch
panel 41 which includes a display monitor 41a and an input
unit 4156. The display monitor 41a is, for example, a liquid
crystal monitor, and displays information (e.g., navigation
information) received from the controller 17 through the GUI
I/F 12. The input unit 415 receives input information from a
user, and outputs the received input information to the con-
troller 17 through the GUI I/F 12.

As described above, the in-vehicle device I/F 26 (GUI I/F
12) according to the present embodiment can communicate
with the in-vehicle device (touch panel 41) having a driver
display unit (display monitor 41a) used for the driver.

The audio signal I/F 13 is communicably connected with
the speakers 42a to 424d. The speakers 42a to 424 output an
audio based on an audio signal received from the controller 17
through the audio signal I/F 13.

The in-vehicle LAN I/F 14 is communicably connected
with the AV source device group 43 and the RSE controllers
44a and 445b. Herein, as illustrated in FIG. 1, the AV source
device group 43 includes a DVD (Digital Versatile Disc)
player 43a which plays back data of a DVD disc, a digital
television broadcast receiver 435 which receives DTV (Digi-
tal Television) broadcast, and a radio broadcast receiver 43¢
which receives radio broadcast.

The DVD player 434 plays back the above data ofthe DVD
disc according to information received from the controller 17
through the in-vehicle LAN I/F 14. The digital television
broadcast receiver 435 receives DTV broadcast according to
information received from the controller 17 from the in-ve-
hicle LAN I/F 14. The radio broadcast receiver 43¢ receives
radio broadcast according to information received from the
controller 17 through the in-vehicle LAN I/F 14. AV infor-
mation (AV source) played back and received by the AV
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source device group 43 is transmitted to the controller 17
through the in-vehicle LAN I/F 14, is displayed on the display
monitor 414 of the touch panel 41 and the RSE monitors 45a
and 455, and is output as an audio from the speakers 42a to
42d and the RSE speakers 46a and 465, under control of the
controller 17.

The RSE controller 44a controls the RSE monitor 45a and
the RSE speaker 46a based on information received from the
controller 17 through the in-vehicle LAN I/F 14. For
example, the RSE controller 44a performs control to cause
the RSE monitor 454 to display information (e.g., navigation
information) from the controller 17, and cause the RSE
speaker 464 to output an audio. Similarly to the RSE control-
ler 44a, the RSE controller 445 controls the RSE monitor 455
and the RSE speaker 465 based on information received from
the controller 17 through the in-vehicle LAN I/F 14. Accord-
ing to the above configuration, the controller 17 controls the
RSE monitors 45a and 456 and the RSE speakers 46a and 465
through the RSE controllers 44a and 44b.

As described above, the in-vehicle device I/F 26 (in-ve-
hicle LAN I/F 14) according to the present embodiment can
communicate with in-vehicle devices (e.g., an AV system of
the rear seat A which includes the RSE controller 44a and the
RSE monitor 45a, and an AV system of the rear seat B which
includes the RSE controller 445 and the RSE monitor 456)
having passenger display units (RSE monitors 45a and 455)
used for passengers other than the driver.

The H/F I/F 15 is communicably connected with the H/F
microphone 47 and the H/F speaker 48.

The H/F microphone 47 outputs an audio signal corre-
sponding to an audio received from the driver, to the control-
ler 17 through the H/F I/F 15, and the controller 17 transmits
the audio signal to the communication terminal 21¢ of the
driver through the communication terminal I/F 11. The com-
munication terminal 21¢ of the driver transmits the audio
signal to a communication terminal outside the vehicle 81.

Further, the communication terminal 21¢ of the driver out-
puts the audio signal received from the communication ter-
minal outside the vehicle 81, to the controller 17 through the
communication terminal I/F 11, and the controller 17 trans-
mits the audio signal to the H/F speaker 48 through the H/F
I/F 15. The H/F speaker 48 outputs an audio based on the
audio signal. The in-vehicle information terminal 1 config-
ured as above enables the driver to make a call (i.e., handsfree
call) using the H/F microphone 47 and the H/F speaker 48,
without holding the communication terminal 21¢ by the hand.

<Operation>

Next, a setting and an operation of the in-vehicle system
including the in-vehicle information terminal 1 according to
the present embodiment will be described.

FIG. 3 is a flowchart illustrating an operation of the in-
vehicle system performed when the RSE monitors (herein,
the RSE monitors 45a and 455) are attached to the vehicle 81.
Note that, in the following description, connecting the in-
vehicle LAN I/F 14 communicably with the AV system hav-
ing the RSE monitors will be simply described that “the
in-vehicle LAN I/F 14 is connected with the RSE monitors”.

First, in step S1, the controller 17 checks whether the
in-vehicle LAN I/F 14 is connected with the RSE monitors
attached to the vehicle 81. In step S2, when it is determined
that the in-vehicle LAN I/F 14 is connected with the RSE
monitors, the process proceeds to step S3. Meanwhile, when
it is not determined that the in-vehicle LAN I/F 14 is con-
nected with the RSE monitors, steps S1 and S2 are repeated
until it is determined that the in-vehicle LAN I/F 14 is con-
nected with the RSE monitors.
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In step S3, the touch panel 41 receives, from the user,
display unit position information indicating the position of
the RSE monitor in the vehicle 81, and outputs the received
display unit position information to the GUI I/F 12. Note that,
the display unit position information described herein is
information indicating that “the connected RSE monitor is an
RSE monitor mainly used by a rear seat passenger positioned
at the rear seat A”. That is, the display unit position informa-
tion is information which enables specification of the position
of'the RSE monitor based on a seat type (one of the rear seats
A and B) of the rear seat passenger who mainly uses the RSE
monitor. The controller 17 registers in the storage 16 the
display unit position information inputted to the GUI I/F 12,
and ends the operation illustrated in FIG. 3.

FIG. 4 is a flowchart illustrating an operation of the in-
vehicle system performed when the driver and the passenger
of the vehicle 81 are changed.

First, in step S11, the controller 17 checks whether a plu-
rality of communication terminals are connected to the com-
munication terminal I/F 11. For example, the controller 17
checks whether the communication terminal of the driver and
acommunication terminal different from that communication
terminal are connected to the communication terminal I/F 11.
In step S12, when it is determined that a plurality of commu-
nication terminals are connected to the communication ter-
minal I/F 11, the process proceeds to step S13. Meanwhile,
when it is not determined that a plurality of communication
terminals are connected to the communication terminal I/F
11, the operation illustrated in FIG. 4 ends.

In step S13, the touch panel 41 receives, from the user,
terminal position information indicating the positions of the
communication terminals (communication terminals 21a to
21c¢) in the vehicle 81, and outputs the received terminal
position information to the GUI I/F 12. Note that, the terminal
position information described herein is used to specify the
position of each communication terminal based on the seat
type (any of the driver seat, the passenger seat, and the rear
seats A and B).

Thus, the in-vehicle device I/F 26 (GUI I/F 12) according
to the present embodiment can obtain the terminal position
information indicating the positions of the communication
terminals 21a to 21c in the vehicle 81. The controller 17
registers in the storage 16 the terminal position information
obtained by the GUI I/F 12.

In step S14, the controller 17 associates the RSE monitors
45q and 4556 and the display monitor 41a, and the communi-
cation terminals 21a, 215, and 21¢ with each other, based on
the display unit position information registered in advance in
step S3 (FIG. 3) and the terminal position information
obtained by the in-vehicle device I/F 26 (GUI I/F 12) in step
S13.

More specifically, the controller 17 associates the RSE
monitor (i.e., the RSE monitor 45a) whose position is indi-
cated as the rear seat A by the display unit position informa-
tion, with the communication terminal (i.e., the communica-
tion terminal 21a) whose position is indicated as the rear seat
A by the terminal position information. Similarly, the con-
troller 17 associates the RSE monitor (i.e., the RSE monitor
45b) whose position is indicated as the rear seat B by the
display unit position information, with the communication
terminal (i.e., the communication terminal 215) whose posi-
tion is indicated as the rear seat B by the terminal position
information. Further, the controller 17 associates the display
monitor 41a of the touch panel 41, with the communication
terminal (i.e., the communication terminal 21¢) whose posi-
tion is indicated as the driver seat by the terminal position
information.

40

45

50

55

6

FIG. 5 is a view illustrating an association relationship
between the RSE monitors 45a and 455 and the display moni-
tor 41a, and the communication terminals 21a and 215 and
the communication terminal 21¢ which is generated by way
of association performed by the controller 17. The controller
17 registers the association relationship in the storage 16, and
ends the operation illustrated in FIG. 4.

FIG. 6 is a flowchart illustrating the operation of the in-
vehicle system when the communication terminals of the rear
seat passengers (herein, the communication terminals 21a
and 215) receive incoming calls after the association relation-
ship illustrated in FIG. 5 is registered in the storage 16.
Although the operation performed when the communication
terminal 21a receives an incoming call will be described
below, the same operation is performed when the communi-
cation terminal 215 receives an incoming call.

First, in step S21, upon receipt of the incoming call, the
communication terminal 21a notifies incoming call informa-
tion to the controller 17 through the communication terminal
I/F 11. Herein, the incoming call information is information
including a name of an owner registered in the communica-
tion terminal 21a and a telephone number of a calling party,
and is information including the name of the calling party
when the name of the calling party is registered in the com-
munication terminal 21a.

In step S22, upon receipt of the incoming call information
from the communication terminal 214, the controller 17 con-
trols a display of the RSE monitor 454 associated with the
communication terminal 21a in step S14 (FIG. 4) through the
in-vehicle device I/F 26 (in-vehicle LAN I/F 14). FIG. 7 is a
view illustrating a display example of the RSE monitor 45a in
step S22. In this display example, the name and the telephone
number of the calling party of the communication terminal
21a are displayed at an upper right of a display screen. After
the RSE monitor 45a is controlled, the operation illustrated in
FIG. 6 ends.

The above in-vehicle information terminal 1 according to
the present embodiment can associate RSE monitors and
communication terminals with each other. Consequently, it is
possible to individually display appropriate information on
an RSE monitor associated with a communication terminal of
the passenger other than the driver, in association with an
operation performed on the communication terminal thereof.
Hence, for example, when a communication terminal of a rear
seat passenger which is set to a manner mode receives an
incoming call, the incoming call information can be displayed
on the RSE monitor browsed by the rear seat passenger.
Consequently, the rear seat passenger can reliably know that
there is an incoming call.

Note that, in the above description, in step S22 (FIG. 6), the
controller 17 controls the display of the RSE monitor 454
when the communication terminal 214 receives an incoming
call. In performing this control, when a power source of the
RSE monitor 45a is in an OFF state, the controller 17 may
perform control of switching the power source of the RSE
monitor 454 to an ON state, and then perform control of
causing the RSE monitor 45a to display incoming call infor-
mation. Further, an incoming call may be notified using not
only the display of the RSE monitor 454 but also an audio
from the RSE speaker 46a.

Furthermore, in the above configuration, the RSE monitors
454 and 456 whose numbers are the same as the number of the
rear seats A and B are provided. Consequently, it is possible to
display incoming call information of the communication ter-
minals 21a and 215 on the RSE monitors 454 and 45b on a
one-on-one basis. However, depending on a situation of the
in-vehicle device, only one RSE monitor 45¢ (the RSE con-
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troller 44¢ and the RSE speaker 46¢) shared by rear seat
passengers may be provided, as illustrated in FIG. 8.

In this case, the controller 17 may be configured to associ-
ate one RSE monitor 45¢ with the plurality of communication
terminals 21a and 215. With this configuration, it is possible
to flexibly accommodate an installation situation of in-ve-
hicle devices.

Further, in the above configuration, the in-vehicle device
I/F 26 (GUI I/F 12) is communicably connected with the
touch panel 41. However, the present invention is not limited
thereto, and the in-vehicle device I/F 26 (GUI I/F 12) may be
communicably connected with a display monitor and an input
unit, respectively, which are configured by individual hard-
ware, instead of the touch panel 41. Further, in this configu-
ration, an operation panel including push buttons may be
applied to the input unit, or a remote controller capable of
performing a remote operation may be applied to the input
unit.

Modified Example 1

When communication terminals 21a and 215 receive
incoming calls, a controller 17 according to this modified
example is configured to control not only displays of RSE
monitors 45a and 455 but also a display of a display monitor
41a associated with a communication terminal 21¢ of a driver
through an in-vehicle device IF 26 (GUI I/F 12). Further, it is
possible to make various settings regarding the displays of the
display monitor 41a and the RSE monitors 45a and 455 when
the communication terminals 21a and 215 receive incoming
calls.

FIG. 9 is a flowchart illustrating a display operation in the
in-vehicle system according to the modified example 1. Set-
tings and operations of the display monitor 41a and the RSE
monitors 45a¢ and 455 for notifying incoming call information
when the communication terminal 21a of a passenger ata rear
seat A receives an incoming call will be described below. Note
that, the operation performed when the communication ter-
minal 215 receives an incoming call is the same as the opera-
tion described below.

First, in step S31, the controller 17 receives, from a user
through a touch panel 41, whether or not to use an audio
notifier (at least one of speakers 42a to 42d and RSE speakers
46a and 465) capable of making a notification by an audio.
When receiving that the audio notifier is used, the process
proceeds to step S32, and otherwise, the process proceeds to
step S33.

In step S32, the controller 17 receives setting contents
related to the audio of the audio notifier from the user through
the touch panel 41. After the settings, if the communication
terminal 21a receives an incoming call, the controller 17
causes the audio notifier to notify incoming call information
with an audio matching the setting contents. Thereafter, the
process proceeds to step S33.

In step S33, the controller 17 receives, from the user
through the touch panel 41, whether or not to use a display of
the display monitor 41a. When receiving that the display of
the display monitor 41a is used, the process proceeds to step
S34, and otherwise, the process proceeds to step S35.

In step S34, the controller 17 receives, from the user
through the touch panel 41, the setting contents related to the
display of the display monitor 41a. Herein, the setting con-
tents related to the display include display contents and a size
and a position of the display contents.

For example, assume that a setting of “a name of an owner
of a communication terminal which received an incoming
call” is received as display contents related to the communi-
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cation terminal 21a, and a setting of “an upper right of a
screen” is received as a size and a position of display contents.
After the setting, if the communication terminal 21a receives
an incoming call, the controller 17 causes the display monitor
41a to notify incoming call information with the display
matching the setting contents. That is, the controller 17 dis-
plays the name of the owner of the communication terminal
21a, atthe upper right of the screen of the display monitor 41a
as illustrated in FIG. 10A. This display allows the driver to
know that the rear seat passenger received an incoming call in
a state where privacy of the rear seat passenger is protected.

Further, for example, a setting of “a name and a telephone
number of a calling party of a communication terminal which
received an incoming call” is received as display contents
related to the communication terminal 214, and the setting of
“an upper right of'a screen” is received as a size and a position
of display contents. After the setting, if the communication
terminal 21a receives an incoming call, the controller 17
displays the name and the telephone number of the calling
party of the communication terminal 21a, at the upper right of
the screen of the display monitor 41q as illustrated in FIG.
10B. This display allows the driver to know that the rear seat
passenger received an incoming call in a state where use of the
communication terminal of the rear seat passenger can be
monitored.

Further, for example, the setting of “a name of an owner of
a communication terminal which received an incoming call”
is received as display contents related to the communication
terminal 21a, and a setting of “a full screen” is received as a
size and a position of display contents. After the setting, if the
communication terminal 214 receives an incoming call, the
controller 17 displays the name of the owner of the commu-
nication terminal 21« on the full screen ofthe display monitor
41a as illustrated in FIG. 10C. This display allows the driver
to reliably know that the rear passenger received an incoming
call.

Returning to FIG. 9, after step S33 or S34, in step S35, the
controller 17 receives, from the user through the touch panel
41, whether or not to use a display of an RSE monitor. When
receiving that the display of the RSE monitor is used, the
process proceeds to step S36, and otherwise, the process
proceeds to step S37.

Herein, an operation in step S36 will be described assum-
ing that using the RSE monitor 452 among the RSE monitors
45a and 4556 is received. In step S36, similarly to step S34, the
controller 17 receives, from the user through the touch panel
41, setting contents (display contents and a size and a position
of the display contents) related to the display of the RSE
monitor 45a.

For example, the setting of “a name of an owner of a
communication terminal which received an incoming call” is
received as display contents related to the communication
terminal 21a, and the setting of “an upper right of a screen” is
received as a size and a position of display contents. After the
setting, if the communication terminal 21a receives an
incoming call, the controller 17 causes the RSE monitor 454
to notify incoming call information with a display matching
the setting contents. That is, the controller 17 displays the
name of the owner of the communication terminal 21a, at the
upper right of the screen of the RSE monitor 454 as illustrated
in FIG. 11A.

Further, for example, the setting of “a name and a telephone
number of a calling party of a communication terminal which
received an incoming call” is received as display contents
related to the communication terminal 214, and the setting of
“an upper right of'a screen” is received as a size and a position
of display contents. After the setting, if the communication
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terminal 21a receives an incoming call, the controller 17
displays, according to the above setting contents, the name
and the telephone number of the calling party of the commu-
nication terminal 21a, at the upper right of the screen of the
RSE monitor 45a as illustrated in FIG. 11B. Further, for
example, the setting of “a name and a telephone number of a
calling party of a communication terminal which received an
incoming call” is received as display contents related to the
communication terminal 21a, and the setting of “a full
screen” is received as a size and a position of display contents.
After the setting, if the communication terminal 21a receives
an incoming call, the controller 17 displays, according to the
above setting contents, the name and the telephone number of
the calling party of the communication terminal 21a, on the
full screen of the RSE monitor 454 as illustrated in FIG. 11C.

Returning to FIG. 9, after step S35 or S36, in step S37, the
controller 17 associates a series of setting contents received in
steps S32, S34, and S36, and identification information (e.g.,
a communication terminal ID such as a SIM code or a tele-
phone number of a communication terminal) unique to a
communication terminal to be set (the communication termi-
nal 21a in the above example), with each other. Further, the
controller 17 stores the association relationship obtained by
this association in a storage 16.

That is, the in-vehicle information terminal according to
the modified example 1 can store setting contents of the RSE
monitors 45a and 455 and the display monitor 41a for each
communication terminal. Consequently, even in case where a
communication terminal and an in-vehicle information ter-
minal 1 are disconnected, when the communication terminal
is connected again, it is possible to read and use a series of
setting contents associated with the communication terminal
in the past. Consequently, it is not necessary to perform the
settings in steps S32, S34 and S36 every time connection is
established, and labor required for connection can be
reduced.

Further, the in-vehicle information terminal 1 according to
the above modified example 1 can individually set setting
contents related to displays of the RSE monitors 45a and 455,
and setting contents related to a display of the display monitor
41a. Consequently, it is possible to increase the degree of
freedom for a combination of displays, and realize a display
meeting a user preference.

Note that, when the above setting is made for the first time,
the setting is received in steps S32, S34, and S36 as described
above. However, the setting is not limited thereto. A plurality
of'setting patterns obtained by combining the setting contents
in steps S32, S34, and S36 may be stored in the storage 16 in
advance, and one setting pattern selected by a user may be
received at the touch panel 41. According to this configura-
tion, it is possible to receive the setting contents in steps S32,
S34, and S36 at once and, consequently, reduce a labor of the
user required for setting in each step.

Modified Example 2

In above step S3 (FIG. 3), display unit position information
is information which enables specification of a position of an
RSE monitor based on a seattype of a rear seat passenger who
mainly uses the RSE monitor. However, the display unit posi-
tion information is not limited thereto. The display unit posi-
tion information may be information for specifying a position
of'an RSE monitor based on a coordinate position defined in
advance in a vehicle 81.

Further, a plurality of position patterns obtained by com-
bining positions of a plurality of RSE monitors may be stored
in advance in a storage 16, and one position pattern selected
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by a user may be received by a touch panel 41 as display unit
position information. According to this configuration, it is
possible to specity positions of a plurality of RSE monitors at
once and, consequently, reduce alabor of the user required for
setting the positions.

Further, a configuration in which the user inputs the display
unit position information to the touch panel 41 has been
described above. However, the configuration is not limited
thereto. A configuration in which terminal position informa-
tion is automatically obtained by communication may be
employed.

For example, in a configuration in which a plurality of
cables which enables wired communication with communi-
cation terminals is connected with an in-vehicle information
terminal 1 (communication terminal I/F 11), each cable is
arranged at each seat and each cable is associated with each
seat type in advance. Further, when, for example, a commu-
nication terminal 21a of a rear seat passenger of a rear seat A
is connected to a cable near the rear seat A, a controller 17
may be configured to obtain a seat type (herein, the rear seat
A) associated with the cable as terminal position information
of the communication terminal 21a.

Alternatively, as illustrated in FIG. 12, in a configuration in
which a plurality of non-contact IC readers 494 and 4956 such
as Felica which can perform near field communication with a
communication terminal is connected with the in-vehicle
information terminal 1 (in-vehicle LAN I/F 14) through RSE
controllers 44a and 44b, each of the non-contact IC readers
49a and 495 is associated with each seat type in advance.
Further, when, for example, the communication terminal 21a
of'a rear seat passenger of the rear seat A and the non-contact
IC reader 49a access each other, the controller 17 may be
configured to obtain a seat type (herein, the rear seat A)
associated with the non-contact IC reader 49a as terminal
position information of the communication terminal 21a.

Alternatively, in a configuration in which a plurality of
radio receiving devices provided at a plurality of positions in
the vehicle 81 is connected with the in-vehicle information
terminal 1 (communication terminal I/F 11), an association
relationship between positions of communication terminals
and intensities of radio signals received at a plurality of radio
receiving devices from the communication terminals is stored
in the storage 16 in advance. Further, this configuration may
be configured such that the controller 17 obtains seat position
information of acommunication terminal based on intensities
of radio signals received by a plurality of radio receiving
devices and the association relationship.

Since the above in-vehicle information terminal 1 accord-
ing to the modified example 2 automatically obtains terminal
position information by communication, a labor of a user to
register terminal position information can be reduced.

Note that, according to the present invention, embodiments
can be optionally modified and omitted in a range of the
invention.

REFERENCE SIGNS LIST

1 In-vehicle Information Terminal

17 Controller

21a to 21¢ Communication Terminal

26 In-vehicle Device I/F

41a Display Monitor

454, 45b RSE Monitor

The invention claimed is:

1. An in-vehicle information terminal which is capable of
communicating with a communication terminal, the in-ve-
hicle information terminal comprising:
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an in-vehicle device interface which is capable of commu-
nicating with an in-vehicle device having a passenger
display unit used for a passenger other than a driver, and
which is capable of obtaining terminal position informa-
tion indicating a position of said communication termi-
nal in a vehicle; and
a controller which associates said passenger display unit
and said communication terminal with each other, based
on pre-registered display unit position information indi-
cating a position of said passenger display unit in said
vehicle, and said terminal position information obtained
by said in-vehicle device interface, wherein
said in-vehicle device interface is capable of communicat-
ing with a second in-vehicle device having a driver dis-
play unit used for a driver, the driver display unit being
separate from the passenger display unit,
when said communication terminal associated with said
passenger display unit receives an incoming call, said
controller controls a display of said passenger display
unit associated with the communication terminal
through said in-vehicle device interface and also con-
trols a display of said driver display unit through said
in-vehicle device interface; and
when said communication terminal associated with said
passenger display unit receives an Incoming call, said
controller causes said passenger display unit and said
driver display unit to display incoming call information,
according to setting contents related to each display.
2. The in-vehicle information terminal according to claim
1, wherein
the setting contents related to said display of said passenger
display unit and setting contents related to said display
of'said driver display unit are allowed to be individually
set.
3. The in-vehicle information terminal according to claim
2, wherein the setting contents related to said display include
display contents, and a size and a position of the display
contents.
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4. The in-vehicle information terminal according to claim
2, wherein said setting contents of said passenger display unit
and said driver display unit are allowed to be stored for each
said communication terminal.

5. The in-vehicle information terminal according to claim
1, wherein said controller is capable of associating said one
passenger display unit with a plurality of said communication
terminals.

6. The in-vehicle information terminal according to claim
1, wherein said terminal position information is automati-
cally obtained by communication.

7. An in-vehicle information terminal which is capable of
communicating with a communication terminal, the in-ve-
hicle information terminal comprising:

an in-vehicle device interface which is capable of commu-

nicating with an in-vehicle device having a driver dis-
play unit used for a driver and communicating with a
second in-vehicle device having a passenger display unit
used for a passenger other than the driver, and which is
capable of obtaining terminal position information indi-
cating a position of said communication terminal in a
vehicle; and

a controller which associates said communication terminal

with either the driver display unit or the passenger dis-
play unit based on pre-registered display unit position
information indicating a position of said passenger dis-
play unit and said driver display unit in said vehicle, and
said terminal position information obtained by said in-
vehicle device interface, wherein

when a communication terminal associated with a passen-

ger display unit receives an incoming call, said control-
ler displays incoming call information on said passenger
display unit associated with the communication termi-
nal through said in-vehicle device interface and also
displays incoming call information on said driver dis-
play unit through said in-vehicle device interface,
according to setting contents related to each display unit,
and

the passenger display unit being separate from the driver

display unit.



